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)XWXUH�3HUVSHFWLYHV�IRU�$JULFXOWXUDO�6WDWLVWLFV���'LVFXVVLRQ

.HOOH\�:KLWH

(FRQRPLF�5HVHDUFK�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH

�� ,QWURGXFWLRQ

0\�FRPPHQWV�DUH�VWLPXODWHG�E\�WKH�IRXU�SDSHUV�,�UHFHLYHG�SULRU�WR�WKH�FRQIHUHQFH�

& ´,VVXHV�DQG�&RQFHUQV�IRU�'HYHORSHG�&RXQWULHVµ�E\�$QGUHDV�/LQGQHU��2(&'�

& ´,VVXHV�DQG�&RQFHUQV�IRU�(PHUJLQJ�0DUNHW�&RXQWULHVµ�E\�,UHQD�2UHåQLN��5HSXEOLF�RI�6ORYHQLD�

& ´,VVXHV�DQG�&RQFHUQV�IRU�'HYHORSLQJ�&RXQWULHVµ�E\�.DEDW��1DLNHQ��0DUVKDOO�DQG�1DUDLQ�

)$2��DQG�

& ´7UHQGV�$IIHFWLQJ�$JULFXOWXUDO�6WDWLVWLFLDQVµ�E\�5LFK�$OOHQ��1$66��86'$�

7KHVH�SDSHUV��DV�LQWHQGHG�E\�WKH�RUJDQL]HUV��,·P�VXUH��DQG�DV�LQGLFDWHG�E\�WKHLU�WLWOHV��UHIOHFW�GLIIHUHQW

SHUVSHFWLYHV�RQ�WKH�IXWXUH�IRU�DJULFXOWXUDO�VWDWLVWLFV���7KH\�GR�WKDW�TXLWH�HIIHFWLYHO\��EXW�,�ZDV�VWUXFN�E\

WKH�UHFXUUHQFH�RI�VHYHUDO�WKHPHV�WKURXJK�WKH�VHYHUDO�SDSHUV���6LQFH�,�ILQG�OLWWOH�ZLWK�ZKLFK�WR�GLVDJUHH

LQ�WKH�SDSHUV��LQVWHDG�RI�FRPPHQWLQJ�RQ�HDFK�SDSHU�LQGLYLGXDOO\��,�ZRXOG�OLNH�WR�IRFXV�RQ�WKHVH

UHFXUULQJ�WKHPHV�DQG�DWWHPSW�WR�UDLVH�VRPH�UHODWHG�LVVXHV�WKDW�ZLOO��KRSHIXOO\��IXUWKHU�VWLPXODWH�\RXU

GLVFXVVLRQ�

,�FKDUDFWHUL]H�WKH�WKHPHV�DV�IROORZ�

�� 7KH�ZRUOG�RI�DJULFXOWXUH�LV�FKDQJLQJ�DQG�FKDQJLQJ�DQG�FKDQJLQJ�

�� 1HHG�IRU�FRQVLVWHQF\�DQG�FRPSDWLELOLW\�DFURVV�QDWLRQDO�VWDWLVWLFDO�V\VWHPV�

�� 1HHG�IRU�DJULFXOWXUDO�VWDWLVWLFV�LQFUHDVLQJ�ZKLOH�UHVRXUFHV�DUH�GLPLQLVKLQJ��DQG

�� $GYDQFHV�LQ�LQIRUPDWLRQ�WHFKQRORJ\�RSHQLQJ�QHZ�RSSRUWXQLWLHV�DQG�UDLVLQJ�H[SHFWDWLRQV�

�� 7KH�ZRUOG�RI�DJULFXOWXUH�LV�FKDQJLQJ�DQG�FKDQJLQJ�DQG�FKDQJLQJ

&KDQJH�LV�QRWKLQJ�QHZ��DQG�QHLWKHU�LV�WKH�UHFRJQLWLRQ�WKDW�DV�DJULFXOWXUH�FKDQJHV�VR�GR�WKH�QHHGV�IRU

DJULFXOWXUDO�VWDWLVWLFV�DQG�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�PHHWLQJ�WKRVH�QHHGV���+RZHYHU��LW�GRHV�VHHP

WKDW�WKH�SDFH�DQG�VFRSH�RI�FKDQJHV�DIIHFWLQJ�DJULFXOWXUH�DUH�IDVWHU�DQG�EURDGHU��DQG�WKH�LPSOLFDWLRQV�IRU

DJULFXOWXUDO�VWDWLVWLFV�DQG�VWDWLVWLFLDQV�DUH�PRUH�SURIRXQG�WKDQ�LQ�WKH�SDVW���,�ZLOO�IRFXV�RQ�ZKDW�VHHP�WR

PH�WR�EH�VRPH�RI�WKH�PRUH�LPSRUWDQW�FKDQJHV�DQG�DWWHPSW�WR�GUDZ�LPSOLFDWLRQV�IRU�DJULFXOWXUDO

VWDWLVWLFV�

��� *OREDOL]DWLRQ

*OREDOL]DWLRQ�RI�DJULFXOWXUDO�PDUNHWV�LV�D�FRQWLQXLQJ�EXW�LQFRPSOHWH�SURFHVV���:KLOH�PXFK�SURJUHVV�KDV

EHHQ�PDGH�LQ�UHIRUPLQJ�DJULFXOWXUDO�WUDGH�SROLFLHV�DQG�OLEHUDOL]LQJ�DJULFXOWXUDO�PDUNHWV��DJULFXOWXUDO

PDUNHWV�DUH�VWLOO�DPRQJ�WKH�PRVW�GLVWRUWHG���7KH�LQFUHDVLQJ�SURSRUWLRQ�RI�DJULFXOWXUDO�DQG�IRRG�SURGXFWV

DQG�IDFWRUV�RI�SURGXFWLRQ�WKDW�IORZ�DFURVV�QDWLRQDO�ERXQGDULHV�JUHDWO\�LQFUHDVHV�WKH�LPSRUWDQFH�RI

UHDGLO\�DFFHVVLEOH��UHOLDEOH�VWDWLVWLFV�GHVFULELQJ�VXSSO\�DQG�GHPDQG�FRQGLWLRQV�ZLWKLQ�WUDGLQJ�FRXQWULHV
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DV�ZHOO�DV�WUDGH�IORZV�DPRQJ�FRXQWULHV���6LQFH�WKH�SROLF\�UHIRUP�DQG�PDUNHW�OLEHUDOL]DWLRQ�SURFHVV�LV�IDU

IURP�FRPSOHWH��WKHUH�FRQWLQXHV�WR�EH�WKH�QHHG�IRU�VWDWLVWLFV�FKDUDFWHUL]LQJ�JRYHUQPHQW�SROLFLHV�DQG

DFWLRQV�WKDW�LQIOXHQFH�RU�VXEVWLWXWH�IRU�PDUNHW�IRUFHV�DQG�WKH�GHJUHH�WR�ZKLFK�WKH\�GLVWRUW�WUDGH�

7KH�HFRQRPLVWV�DQG�WUDGH�QHJRWLDWRUV�ZLOO�VWLOO�ILQG�KLVWRULFDO�VWDWLVWLFV�GHVFULELQJ�FRQGLWLRQV�RQH��WZR�RU

WKUHH�\HDUV�DJR�XVHIXO��EXW�WKH�WUDGHU�LV�PRUH�LQWHUHVWHG�LQ�FXUUHQW�FRQGLWLRQV���7KH�SDVW�DWWHPSWV�WR�OLQN

DQG�LQWHJUDWH�QDWLRQDO�VWDWLVWLFDO�V\VWHPV�E\�WKH�)$2��2(&'�DQG�WKH�8�1��KDYH�VHUYHG�LPSHUIHFWO\�DV�D

PHFKDQLVP�IRU�SURYLGLQJ�KLVWRULFDO�VWDWLVWLFV�DQG�ZRXOG�DSSHDU�IDU�WRR�FXPEHUVRPH�WR�PHHW�WKH�QHHGV�RI

SURGXFHUV��FRQVXPHUV�DQG�WUDGHUV�IRU�FXUUHQW�LQIRUPDWLRQ�RQ�ZKLFK�WR�PDNH�GHFLVLRQV���7KH�TXHVWLRQ�LV�

ZKDW�LV�WKH�UROH�RI�QDWLRQDO�DQG�PXOWLQDWLRQDO��SXEOLF�VWDWLVWLFDO�DJHQFLHV��ZKDW�LV�WKH�UROH�RI�WKH�SULYDWH

VHFWRU��DQG�KRZ�GR�WKH�WZR�VHWV�RI�LQVWLWXWLRQV�LQWHUIDFH"

��� 0DUNHWL]DWLRQ

0RVW�FRXQWULHV�KDYH�SDUWLFLSDWHG�LQ�WKH�WUHQG�WRZDUG�PDUNHWL]DWLRQ�DV�JRYHUQPHQWV�KDYH�UHGXFHG�WKH

GHJUHH�WR�ZKLFK�WKH\�DWWHPSW�WR�LQIOXHQFH�DQG�VXEVWLWXWH�IRU�PDUNHW�LQVWLWXWLRQV�DQG�IRUFHV�LQ�PDNLQJ

DJULFXOWXUDO�SURGXFWLRQ��GLVWULEXWLRQ�DQG�SULFLQJ�GHFLVLRQV�LQ�GRPHVWLF�DQG�LQWHUQDWLRQDO�WUDQVDFWLRQV��

7KLV�WUDQVLWLRQ�KDV�EHHQ�PRVW�SURIRXQG�LQ�WKH�)RUPHU�6RYLHW�8QLRQ�DQG�(DVWHUQ�DQG�&HQWUDO�(XURSHDQ

FRXQWULHV��EXW�LW�KDV�DOVR�RFFXUUHG�LQ�PRVW�2(&'�DQG�GHYHORSLQJ�FRXQWULHV���7KH�SURFHVV�RI

PDUNHWL]DWLRQ�KDV�PXOWLSOH�HIIHFWV�RQ�DQG�LPSOLFDWLRQV�IRU�DJULFXOWXUDO�VWDWLVWLFDO�DJHQFLHV���)LUVW��LW

FKDQJHV�WKH�UHDVRQ�JRYHUQPHQWV�DUH�LQWHUHVWHG�LQ�DJULFXOWXUDO�VWDWLVWLFV���:KHQ�WKH�JRYHUQPHQW�LV

PDNLQJ�SURGXFWLRQ��GLVWULEXWLRQ��SULFLQJ�DQG�UHVRXUFH�DOORFDWLRQ�GHFLVLRQV�FHQWUDOO\��WKH�QHHG�IRU

VWDWLVWLFV�LV�E\�WKH�JRYHUQPHQW�WR�XVH�LQ�PDQDJLQJ�WKH�VHFWRU���7KH�IORZ�RI�GDWD�IURP�WKH�SURGXFWLRQ�XQLW

WR�WKH�FHQWUDO�JRYHUQPHQW�LV�FULWLFDO���7KH�UHYHUVH�IORZ�LV�GHFLVLRQV�FRPPDQGV��QRW�VWDWLVWLFV���:KHQ

PDUNHWV�DUH�UHOLHG�XSRQ��WKH�GHVLUHG�UROH�IRU�JRYHUQPHQW�LV�WR�DVVXUH�WKH�FROOHFWLRQ��SURFHVVLQJ�DQG

GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ�DQG�GDWD�QHHGHG�E\�SULYDWH�ILUPV�DQG�LQGLYLGXDOV�WR�PDNH�GHFLVLRQV���7KLV

FKDQJH�LQ�UROH�LV�PRUH�WKDQ�VLPSO\�FKDQJLQJ�WKH�GLUHFWLRQ�RI�IORZ�RI�WKH�SURFHVV��EXW�LW�FKDQJHV�WKH

NLQGV�RI�VWDWLVWLFV�QHHGHG�DQG��HYHQ�PRUH�LPSRUWDQW��LW�UHTXLUHV�D�FKDQJH�LQ�SKLORVRSK\�³�PDNH�WKH�EHVW

LQIRUPDWLRQ�DV�ZLGHO\�DYDLODEOH�DV�TXLFNO\�DV�SRVVLEOH�UDWKHU�WKDQ�NHHSLQJ�WKH�LQIRUPDWLRQ�DV�FORVH�DV

SRVVLEOH�EHFDXVH�LW�LV�YDOXDEOH�DV�D�VRXUFH�RI�EXUHDXFUDWLF�SRZHU�

(YHQ�LQ�D�FRXQWU\�OLNH�WKH�8�6���WKH�PDUNHWL]DWLRQ�SURFHVV�KDV�SRWHQWLDO�LPSOLFDWLRQV�IRU�JRYHUQPHQW

LQWHUHVW�LQ�DJULFXOWXUDO�VWDWLVWLFV���6LQFH�WKH�����V��WKH�)HGHUDO�*RYHUQPHQW�QHHGHG�VWDWLVWLFV�ZLWK�ZKLFK

WR�IRUPXODWH�DQG�PDQDJH�LWV�FRPPRGLW\�SURJUDPV���:LWK�PRVW�RI�WKHVH�SURJUDPV�DEROLVKHG��ZLOO�WKHUH

EH�WKH�QHHG�DQG�VXSSRUW�IRU�WKH�VDPH�FRPPRGLW\�VWDWLVWLFV"��:LWK�SROLF\�VKLIWLQJ�WR�SURYLVLRQ�RI�VDIHW\

QHWV�³�IRRG�VDIHW\�DQG�PDQDJHPHQW�RI�WKH�HQYLURQPHQW�³�LV�WKH�JRYHUQPHQW�QHHG�IRU�VWDWLVWLFV�JRLQJ�WR

H[SDQG�RU�LV�WKHUH�JRLQJ�WR�EH�D�UHTXLUHPHQW�IRU�VXEVWLWXWLRQV"

��� 6WUXFWXUDO�&KDQJH�³�&RQFHQWUDWLRQ��,QWHJUDWLRQ�DQG�6SHFLDOL]DWLRQ

&KDQJHV�LQ�WKH�VWUXFWXUH�RI�DJULFXOWXUDO�DQG�IRRG�LQGXVWULHV�DQG�ILUPV�DUH�RFFXUULQJ�LQ�DOO�FRXQWULHV��DQG

DUH�QRW�UHVWULFWHG�WR�FKDQJHV�LQ�VWUXFWXUHV�ZLWKLQ�QDWLRQDO�ERXQGDULHV���7KHVH�VWUXFWXUDO�FKDQJHV�KDYH

LPSRUWDQW�LPSOLFDWLRQV�IRU�WKH�NLQGV�RI�VWDWLVWLFV�QHHGHG��WKH�FRQVWUDLQWV�RQ�GDWD�UHSRUWLQJ��WUDQVDFWLRQV

DV�D�VRXUFH�RI�GDWD��DFFHVV�WR�ILUP�OHYHO�GDWD��DQG�WKH�SXEOLF�JRRGV�YDOXH�RI�VWDWLVWLFV���6SHFLDOL]DWLRQ�LQ

SURGXFWLRQ�DQG�PDUNHWLQJ�FDQ�PHDQ�WKDW�WKH�FRPPRGLW\�QDWXUH�RI�DJULFXOWXUDO�SURGXFWV�LV�ORVW��L�H��WKDW

JHQHULF�FRUQ�LV�QR�ORQJHU�D�PHDQLQJIXO�OHYHO�RI�SURGXFW�VSHFLILFLW\�DW�ZKLFK�WR�UHSRUW�SURGXFWLRQ��VDOHV

RU�SULFHV��DQG�WKH�GHPDQGV�RQ�WKH�VWDWLVWLFDO�DJHQFLHV�LQFUHDVH���6SHFLDOL]DWLRQ�PD\�DOVR�LQFUHDVH�WKH

QXPEHU�RI�FKDQJHV�LQ�RZQHUVKLS�EHIRUH�WKH�ILQDO�SURGXFW�UHDFKHV�WKH�XOWLPDWH�FRQVXPHU���7KLV�LQFUHDVHV

WKH�SRWHQWLDO�WUDQVDFWLRQV��LI�WKHUH�DUH�PDUNHW�WUDQVDFWLRQV�EHWZHHQ�ILUPV��WKDW�FDQ�EH�REVHUYHG�DQG
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UHSRUWHG�³�KRZ�PDQ\�DQG�ZKLFK�RI�WKHVH�WUDQVDFWLRQV�VKRXOG�EH�FDSWXUHG�E\�WKH�VWDWLVWLFDO�V\VWHP"��2Q

WKH�RWKHU�KDQG��LQWHJUDWLRQ�KDV�WKH�HIIHFW�RI�UHGXFLQJ�WKH�QXPEHU�RI�REVHUYDEOH�PDUNHW�WUDQVDFWLRQV

EHWZHHQ�LQLWLDWLRQ�RI�WKH�SURGXFWLRQ�SURFHVV�DQG�WKH�ILQDO�FRQVXPHU�³�KRZ�GR�ZH�GHWHUPLQH�WKH�SULFH

RI�OLYH�EURLOHUV��LI�WKH�ILUVW�LQWHU�ILUP�WUDQVDFWLRQ�LV�WKH�VDOH�RI�WKH�FKLFNHQ�SRW�SLH�WR�WKH�VXSHUPDUNHW"�

'RHV�LW�PDWWHU"��,I�VR��KRZ�FDQ�SULFHV�DQG�TXDQWLWLHV�RI�LQWUD�ILUP�WUDQVDFWLRQV�EH�REWDLQHG"��$QG��LI

WKH\�FDQ�EH�REWDLQHG��FDQ�WKH\�EH�PDGH�SXEOLF"��6KRXOG�VWDWLVWLFDO�DJHQFLHV�EH�FROOHFWLQJ�DQG

GLVVHPLQDWLQJ�LQIRUPDWLRQ�RQ�FRQWUDFW�WHUPV�UDWKHU�WKDQ�SURGXFWLRQ�DQG�SULFHV�RI�SURGXFWV�LQ�KLJKO\

LQWHJUDWHG�LQGXVWULHV"

7KHVH�VWUXFWXUDO�FKDQJHV�H[WHQG�DFURVV�QDWLRQDO�ERXQGDULHV�DQG�SRVH�SUREOHPV�IRU�GHYHORSPHQW�RI

VWDWLVWLFV�WKDW�UHDOLVWLFDOO\�FKDUDFWHUL]H�WUDGH���+RZ�DUH�WKH�FURVV�ERUGHU�WUDQVDFWLRQV�EHWZHHQ�EUDQFKHV

RI�D�VLQJOH�ILUP�WR�EH�YDOXHG"��$V�EDUULHUV�WR�WUDGH�DUH�ORZHUHG�DQG�PDUNHWV�DUH�IXOO\�LQWHJUDWHG��GRHV�LW

EHFRPH�OHVV�LPSRUWDQW�WR�NQRZ�ZKHWKHU�D�WRQ�RI�ZKHDW�LV�SURGXFHG�LQ�WKH�8�6��RU�&DQDGD�ZKHQ�LW�LV

H[SRUWHG"��6KRXOG�ZH�EH�PRYLQJ�WRZDUG�D�1RUWK�$PHULFDQ�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH"

��� &KDQJLQJ�([WHUQDO�)RUFHV

$V�DJULFXOWXUH�EHFRPHV�D�VPDOOHU�SDUW�RI�WKH�QDWLRQDO�HFRQRP\�DQG�WKH�JRYHUQPHQW�UROH�LQ�WKH�IRRG�DQG

DJULFXOWXUH�VHFWRU�SRVVLEO\�GLPLQLVKHV��DQG�FHUWDLQO\�FKDQJHV��WKH�QDWXUH�RI�WKH�H[WHUQDO�IRUFHV�DIIHFWLQJ

DJULFXOWXUH�DOVR�FKDQJH���)RU�H[DPSOH��WKH�LPSDFW�RI�DJULFXOWXUDO�SURGXFWLRQ�RQ�DLU�DQG�ZDWHU�TXDOLW\

EHFRPH�PRUH�LPSRUWDQW�FRQFHUQV�WR�WKH�JHQHUDO�SRSXODWLRQ�WKDQ�DJULFXOWXUH�DV�D�VRXUFH�RI�HPSOR\PHQW�

LQFRPH�DQG�HFRQRPLF�GHYHORSPHQW���2I�FRXUVH�WKLV�WUDQVLWLRQ�LV�PXFK�PRUH�DGYDQFHG�LQ�WKH�2(&'

FRXQWULHV�WKDQ�LQ�WKH�GHYHORSLQJ�FRXQWULHV��EXW�HYHQ�WKHUH��LW�LV�RFFXUULQJ�DQG�LV�EHFRPLQJ�D�FRPSRQHQW

RI�WUDGH�SROLF\�QHJRWLDWLRQV���7KLV�FKDQJLQJ�SXEOLF�LQWHUHVW�LQ�DJULFXOWXUH�DOVR�LPSOLHV�D�QHHG�IRU

QRQ�WUDGLWLRQDO�VWDWLVWLFV���7KHUH�LV�JURZLQJ�QHHG�IRU�GHYHORSPHQW�RI�LQGLFDWRUV�RI�HQYLURQPHQWDO

TXDOLW\��TXDOLW\�RI�OLIH�PHDVXUHV��DQG�GDWD�EDVHV�WKDW�ZLOO�VXSSRUW�UHVHDUFK�WR�EHWWHU�XQGHUVWDQG�WKH

UHODWLRQVKLS�EHWZHHQ�DJULFXOWXUDO�SURGXFWLRQ�DQG�WKHVH�HQYLURQPHQWDO�TXDOLWLHV�

�� 1HHG�IRU�&RQVLVWHQF\�DQG�&RPSDWLELOLW\�DFURVV�1DWLRQDO�6WDWLVWLFDO�6\VWHPV

0RVW�RI�WKH�FKDQJHV�GLVFXVVHG�DERYH�DQG�DOO�RI�WKH�SDSHUV�LQ�WKLV�VHVVLRQ�SRLQW�WR�WKH�XUJHQW�DQG

JURZLQJ�QHHG�WR�ILQG�PRUH�HIIHFWLYH�PHDQV�RI�DFKLHYLQJ�FRQVLVWHQF\�DQG�FRPSDWLELOLW\�DFURVV�QDWLRQDO

VWDWLVWLFDO�V\VWHPV���7KLV�DFKLHYHPHQW�ZLOO�UHTXLUH�PXFK�PRUH�WKDQ�LQWHUQDWLRQDO�DJUHHPHQWV�DQG

GHYHORSPHQW�RI�VWDQGDUGL]HG�SURFHGXUHV�DQG�TXHVWLRQQDLUHV�E\�PXOWLQDWLRQDO�RUJDQL]DWLRQV���,W�ZLOO

UHTXLUH�GHYHORSPHQW�DQG�VLJQLILFDQW�VWUHQJWKHQLQJ�RI�QDWLRQDO�UHVHDUFK�V\VWHPV�LQ�GHYHORSLQJ�DQG

WUDQVLWLRQ�FRXQWULHV���,·P�VXUH�WKDW��WR�DOO�RI�\RX�LQ�WKLV�FRQIHUHQFH��WKLV�LV�D�VWDWHPHQW�RI�WKH�REYLRXV��

%XW�ZKLOH�DW�)$2�DQG�VLQFH�UHWXUQLQJ�WR�86'$��,�KDYH�EHHQ�VXUSULVHG�DW�WKH�QXPEHU�RI�XVHUV�RI�GDWD

IURP�)$2��2(&'�DQG�WKH�8�1��ZKR�FRPSODLQ�DERXW�WKH�TXDOLW\�RI�WKDW�GDWD�DQG�ZDQW�WR�NQRZ�ZK\

WKHVH�RUJDQL]DWLRQV�FDQ·W�FROOHFW�EHWWHU�GDWD���7KH\�GRQ·W�UHDOL]H�WKDW�WKH�GDWD�DUH�VXSSOLHG�WR�WKH

PXOWLQDWLRQDO�RUJDQL]DWLRQ�E\�QDWLRQDO�VWDWLVWLFDO�DJHQFLHV�DQG�WKDW�XQWLO�WKHVH�V\VWHPV�DUH�EHWWHU�WKHUH�LV

YHU\�OLWWOH�WKDW�)$2��IRU�H[DPSOH��FDQ�GR�WR�LPSURYH�WKH�TXDOLW\�RI�GDWD�LQ�LWV�GDWD�EDVHV���7KH�IDLOXUH�WR

UHFRJQL]H�WKH�LPSRUWDQFH�RI�QDWLRQDO�VWDWLVWLFDO�V\VWHPV�OHDGV�WR�PLVSODFHG�FULWLFLVP�DQG�LQDGHTXDWH

VXSSRUW�WR�SURYLGH�DVVLVWDQFH�WR�QDWLRQDO�V\VWHPV�

2QH�RWKHU�WUXLVP�LV�SUREDEO\�ZRUWK�VWDWLQJ���7KLV�LV�WKDW�VWURQJ�QDWLRQDO�VWDWLVWLFDO�V\VWHPV�ZLOO�EH

PDLQWDLQHG�RQO\�ZKHQ�LW�LV�LPSRUWDQW�WR�WKH�QDWLRQDO�JRYHUQPHQW�WR�KDYH�TXDOLW\�VWDWLVWLFV�IRU�SROLF\�DQG

SURJUDP�GHFLVLRQ�PDNLQJ�ZLWKLQ�JRYHUQPHQW�DQG�WR�SURYLGH�TXDOLW\�VWDWLVWLFV�WR�WKH�SULYDWH�VHFWRU�IRU

EXVLQHVV�GHFLVLRQV���,W�LV�UDUH�WKDW�D�QDWLRQDO�JRYHUQPHQW�LV�JRLQJ�WR�DOORFDWH�VXEVWDQWLDO�VFDUFH�UHVRXUFHV

WR�PDLQWDLQ�D�ZRUOG�FODVV�VWDWLVWLFDO�VHUYLFH�IRU�WKH�EHQHILW�RI�RWKHU�FRXQWULHV���8QIRUWXQDWHO\��LQ�PDQ\
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FRXQWULHV�WKHUH�LV�QRW�D�WUDGLWLRQ�RI�PDNLQJ�SROLF\�DQG�SURJUDP�GHFLVLRQV�RQ�WKH�EDVLV�RI�GDWD�DQG

DQDO\VLV���7R�WKH�H[WHQW�WKDW�WKLV�LV�WUXH��DFKLHYHPHQW�RI�VLJQLILFDQWO\�LPSURYHG�GDWD�V\VWHPV�LQ�PDQ\

FRXQWULHV�ZLOO�UHTXLUH�GHYHORSPHQW�RI�D�GHPDQG�IRU�VWDWLVWLFV�DQG�DQDO\VLV�DV�ZHOO�DV�D�VXSSO\�FDSDFLW\�

�� 1HHG�IRU�$JULFXOWXUDO�6WDWLVWLFV�,QFUHDVLQJ�ZKLOH�5HVRXUFHV�DUH�'LPLQLVKLQJ

$V�DQ�HFRQRPLVW�,�UHFRJQL]H�WKDW�WKH�DSSHWLWH�IRU�PRUH�DQG�EHWWHU�VWDWLVWLFV�LV�LQVDWLDEOH���$OO�RI�WKH

SDSHUV�IRU�WKLV�VHVVLRQ�UHIHUUHG�UHSHDWHGO\�WR�WKH�QHHG�IRU�PRUH�VWDWLVWLFV���7KHUH�ZHUH�IHZ�FDOOV�IRU

HOLPLQDWLQJ�GDWD�VHWV���,�KDYH�EHHQ�JXLOW\�RI�WKH�VDPH�LQ�P\�GLVFXVVLRQ�RI�FKDQJHV�LQ�DJULFXOWXUH���:KLOH

LW�LV�WUXH�WKDW�WHFKQRORJLFDO�LQQRYDWLRQV�DUH�PDNLQJ�LW�SRVVLEOH�WR�GR�PRUH�ZLWK�OHVV��WKHVH�HIILFLHQFLHV

DUH�XQOLNHO\�WR�DOORZ�VWDWLVWLFDO�DJHQFLHV�WR�GR�HYHU\WKLQJ�WKDW�WKH\�KDYH�GRQH�LQ�WKH�SDVW�DQG�DOO�WKH�QHZ

WKLQJV�WKDW�DUH�EHLQJ�DVNHG�RI�WKHP���$V�DQ�HFRQRPLVW��,�QRW�RQO\�KDYH�DQ�LQVDWLDEOH�DSSHWLWH�IRU

VWDWLVWLFV�EXW�,�DOVR�UHFRJQL]H�WKDW�VXSSO\�UHVSRQGV�QRW�WR�QHHG�EXW�WR�GHPDQG���:KLFK�VWDWLVWLFDO�VHULHV

DUH�PDLQWDLQHG�LQ�WKH�ORQJ�UXQ�ZLOO�GHSHQG�RQ�VRPHRQH·V�ZLOOLQJQHVV�WR�SD\���8QIRUWXQDWHO\�LQ�WKH

SXEOLF�VHFWRU��LQGLFDWRUV�RI�WKLV�ZLOOLQJQHVV�WR�SD\�DUH�QRW�DV�REYLRXV�RU�VKDUSO\�IRFXVHG�DV�LQ�WKH

SULYDWH�VHFWRU���7KLV�VRPHWLPHV�UHVXOWV�LQ�WKH�SULFH�VLJQDOV�EHLQJ�UDWKHU�EOXQW�DQG�DJHQF\�EXGJHW�FXWV

PD\�EH�DQ�LQGLFDWLRQ�RI�GHFUHDVHG�GHPDQG�IRU�VRPH�GDWD�SURGXFW��EXW�LW�PD\�WDNH�VRPH�WULDO�DQG�HUURU

WR�LGHQWLI\�WKH�SURGXFWV�IRU�ZKLFK�GHPDQG�KDV�LQFUHDVHG�DQG�IRU�ZKLFK�LW�KDV�GHFUHDVHG���6RPHWLPHV

ZKROH�DJHQFLHV�GLVDSSHDU�LQ�WKLV�WULDO�DQG�HUURU�VHDUFK���7KH�VDPH�FDQ�EH�WUXH�IRU�PXOWLODWHUDO

RUJDQL]DWLRQV���7KXV��DV�FDOOHG�IRU�LQ�VHYHUDO�RI�WKH�SDSHUV��LW�LV�LPSRUWDQW�WKDW�SURGXFHUV�DQG�XVHUV�RI

DJULFXOWXUDO�VWDWLVWLFV�XQGHUWDNH�D�MRLQW�HIIRUW�WR�LGHQWLI\�FKDQJHV�LQ�GHPDQG���,W�LV�DOVR�HVVHQWLDO��LQ�WKH

FKDQJLQJ�DJULFXOWXUDO�HQYLURQPHQW��WR�VRUW�RXW�ZKDW�LV�EHVW�GRQH�E\�WKH�SULYDWH�VHFWRU�DQG�ZKDW�PXVW�EH

GRQH�E\�WKH�SXEOLF�VHFWRU���5HVRXUFH�FRQVWUDLQWV�ZLOO�QRW�DOORZ�GXSOLFDWLRQ�RI�HIIRUW�MXVW�EHFDXVH�ZH

KDYH�DOZD\V�GRQH�LW�WKDW�ZD\�

�� $GYDQFHV�LQ�,QIRUPDWLRQ�7HFKQRORJ\�2SHQLQJ�1HZ�2SSRUWXQLWLHV� DQG�5DLVLQJ�([SHFWDWLRQV

,Q�DOPRVW�QR�DUHD�KDV�WKH�H[SORVLRQ�RI�WHFKQRORJ\�KDG�JUHDWHU�LPSDFW�WKDQ�LQ�GDWD�DQG�LQIRUPDWLRQ

FROOHFWLRQ��VWRUDJH��PDQDJHPHQW�DQG�GLVVHPLQDWLRQ���,W�LV�HDV\�WR�EH�OXOOHG�LQWR�D�IDOVH�VHQVH�WKDW�WKHVH

WHFKQRORJLFDO�DGYDQFHV�DUH�JRLQJ�WR�LQFUHDVH�RXU�HIILFLHQF\�VR�PXFK�WKDW�ZH�FDQ�PHHW�LQFUHDVLQJ

GHPDQGV�IRU�RXU�VHUYLFHV�ZLWK�IHZHU�UHVRXUFHV�DQG�PDNH�HYHU\RQH�KDSS\���7R�VRPH�H[WHQW��WKLV�ZLOO

SUREDEO\�EH�WUXH��EXW�,�KDYH�UHFHQWO\�EHHQ�UHPLQGHG�RI�WZR�VRPHWLPHV�IRUJRWWHQ�IDFWV�WKDW�ZH�QHHG�WR

UHPHPEHU���-XVW�WKH�RWKHU�GD\��,�ZDV�ORRNLQJ�DW�WKH�SURSRUWLRQ�RI�VWDII�LQ�P\�DJHQF\�WKDW�LV�FODVVLILHG�DV

´VXSSRUWµ�DQG�ZDV�VXUSULVHG�WR�OHDUQ�WKDW�WKLV�SURSRUWLRQ�KDV�UHPDLQHG�DSSUR[LPDWHO\�FRQVWDQW�RYHU�WKH

ODVW�WZHQW\�\HDUV���,�ZRXOG�KDYH�EHW�PRUH�WKDQ�D�EHHU�WKDW�ZH�KDG�GUDVWLFDOO\�UHGXFHG�WKH�VXSSRUW�VKDUH��

:KDW�KDV�KDSSHQHG�LV�WKDW�ZH�QR�ORQJHU�KDYH�VWDWLVWLFDO�FOHUNV�NH\LQJ�LQ�GDWD�DQG�KDYH�UHODWLYHO\�IHZ

VHFUHWDULHV�W\SLQJ�PDQXVFULSWV���%XW�ZH�QRZ�KDYH�ORWV�RI�SURJUDPPHUV�GHYHORSLQJ�DQG�PDLQWDLQLQJ

VRIWZDUH��GDWD�EDVH�PDQDJHUV��D�KHOS�GHVN�WR�VROYH�RXU�SUREOHPV�ZLWK�SHUVRQDO�FRPSXWHUV��D�VL]DEOH

VWDII�GHYHORSLQJ�DQG�PDLQWDLQLQJ�RXU�KRPH�SDJH��HWF���*UDQWHG��ZH�GR�ORWV�PRUH�ZLWK�IHZHU�SHRSOH�EXW

WKLV�QHZ�WHFKQRORJ\�LV�QRW�FRVWOHVV���7KH�VHFRQG�REVHUYDWLRQ�LV�WKDW�DV�ZH�GHSHQG�PRUH�RQ�FRPSXWHUV

IRU�DQDO\VLV�DQG�GDWD�EDVH�PDQDJHPHQW�DQG�RQ�HOHFWURQLF�PHDQV�WR�GLVVHPLQDWH�RXU�SURGXFW��WKH

GHDGOLQHV�ZH�DUH�JLYHQ�JHW�VKRUWHU��FRPSODLQWV�WKDW�RXU�GDWD�FDQQRW�EH�GRZQORDGHG�LQ�WKH�IRUPDW�GHVLUHG

JURZ��DQG�ZH�DUH�WROG�WKDW�RXU�KRPH�SDJH�LVQ·W�DV�XVHU�IULHQGO\�DV�LW�FRXOG�EH���7KH�ERWWRP�OLQH�LV�WKDW

´WKHUH�DLQ·W�QR�IUHH�OXQFKµ�DQG�LQFUHDVHG�FDSDFLW\�OHDGV�WR�ULVLQJ�H[SHFWDWLRQV�


